The protozoan parasite Neospora caninum causes abortion and neonatal mortality in cattle, sheep, goats, and horses. 6 Until 1988, N. caninum was misdiagnosed as Toxoplasma gondii because of close structural similarities. Neosporosis has not been recognized to cause clinical disease in adult livestock species. The objective of this study is to report neosporosis in a 10-year-old horse.
On August 4, 1994, a 10-year-old Appaloosa mare was submitted dead on arrival to the Veterinary Medical Diagnostic Laboratory, University of Georgia, Athens, Georgia. The mare had been pastured with 2 other healthy horses in Northeast Georgia, and had a history of chronic weight loss and profound anemia of unknown origin. Two sequential Coggins tests a had been negative. Due to deterioration in health, the mare was treated with dexamethasone and penicillin once daily for the 4 days preceding death.
A complete necropsy was performed, and selected tissues were fixed in formalin and routinely processed. Sections of tissues were examined microscopically after staining with hematoxylin and eosin (HE), periodic acid-Schiff, Giemsa, Gram, Gomori's methenamine silver, and acid-fast stains. For immunohistochemical examination, deparaffinized sections of most organs were alternately stained with N. caninum and T. gondii antibodies using reagents and controls as described. 2,10 Specimens of formalin-fixed paracortical tissue from a mesenteric lymph node were postfixed in osmium and processed for transmission electron microscopic examination. Mesenteric lymph node was stored at -30 C for 39 days, thawed at 37 C, and centrifuged at 1,200 x g for 10 Received for publication March 4, 1995. minutes. Dilutions of the fluid supernatant (1:25, 1:50, and 1500) were examined for antibodies to T. gondii by use of a modified agglutination test. 4 The lymph node was ground in sterile Hanks' balanced salt solution (HBSS), and centrifuged at 1,120 x g for 10 minutes. The sediment was suspended in approximately 10 volumes of HBSS containing 1,000 U penicillin and 100 µg streptomycin per ml HBSS. A portion of the tissue homogenate was inoculated onto human foreskin fibroblast cell culture and the cultures were examined for N. caninum. 11 The remaining portion of the homogenate was inoculated SC into 4 BALB/c mice and 4 Swiss Webster albino mice. Antibodies to T. gondii were not present in the equine lymph node supernatant. Cell cultures were heavily contaminated with bacteria within 1 day of inoculation with equine lymph node tissue and were discarded. Using an indirect fluorescent antibody test, antibodies to N. caninum 5,b and T. gondii were not found in sera of mice, and protozoa were not seen in brains of mice euthanatized 98 days after inoculation with equine lymph node tissue. Failure to culture N. caninum was not unexpected as the organism usually does not survive freezing without cryopreservatives. 9 At necropsy, the mare was icteric and emaciated with prominent serous atrophy of fat in pericardial and mesenteric adipose tissue. Clear effusions were present in the thoracic (2-liter) and abdominal (3-liter) cavities. Lymph nodes were markedly enlarged and there were large thrombi in the sinuses ( Fig. 1 ). There was diffuse mucosal hyperemia and edema in the distal two-thirds of the small intestine, with multiple superficial mucosal ecchymoses scattered throughout the ileum. The colon contained dark green poorly formed digesta. Salmonella spp. were not isolated by bacterial cultures of the intestines, and parasite ova and oocysts were not revealed by fecal flotation.
Microscopically, portions of the medullary and subcapsular sinuses of all mesenteric lymph nodes were filled with blood, hemosiderin-laden macrophages, and occasional ag- gregates of neutrophils. Focal areas of hemorrhage extended into adjacent medullary cords and T cell-dependent areas. In many sinusoids, accumulations of fibrin and erythrocytes formed large thrombi. There were foci of necrosis in medullary cords, and perinodal connective tissue was edematous and contained numerous neutrophils and lymphocytes. Protozoal tachyzoites were seen within macrophages and connective tissue cells, and were present in perinodal afferent lymphatics (Fig. 2) .
The lamina propria and submucosa of the small intestine were expanded by edema and a diffuse infiltration of neutrophils and lymphocytes. Submucosa1 venules, capillaries, and lymphatics contained fibrin thrombi with aggregates of degenerate neutrophils. There was a rare necrotizing vasculitis affecting submucosal veins. A much less intense inflammatory infiltrate of neutrophils and lymphocytes was present in the colon, accompanied by vasculitis, foci of necrosis, and fibrin accumulation ( Fig. 3) . Protozoal tachyzoites were present in cells of the lamina propria, submucosa, and tunica muscularis ( Fig. 4) .
Numerous fibrin thrombi containing a few neutrophils were widely disseminated throughout pulmonary alveolar capillaries, and siderophages were present in the interstitium. The liver and spleen had marked hemosiderosis, and there was prominent centrilobular hepatocellular degeneration and necrosis in the liver. The sinusoids and portal triads were modestly infiltrated with neutrophils and lymphocytes. The bone marrow was hypercellular. The myeloid : erythroid ratio was markedly increased due to myeloid hyperplasia and a marked decrease in erythrocyte precursors. Megakaryocytes were present in adequate numbers and appropriate maturation sequence. Iron pigment in macrophages and erythrophagocytosis were prominent. Parasites and lesions were not observed in multiple sections of cerebrum, brainstem, and cerebellum.
In HE-stained sections of small intestine, colon and mesenteric lymph nodes, tachyzoites were 2-5 µm in diameter and were often oval with a central vesicular nucleus. Tachyzoites appeared to divide by endodyogeny. 3 Polyclonal and monoclonal antibodies to N. caninum bound to tachyzoites, as demonstrated by immunohistochemistry ( Fig. 5 ), whereas antibodies to T, gondii failed to bind. Ultrastructurally, individual tachyzoites contained micronemes, electron-dense rhoptries, and a well-defined nucleus indistinguishable from those of N. caninum tachyzoites (Fig. 6) .
Tachyzoites of N. caninum are difficult to distinguish from those of T. gondii by light microscopic examination; however, the ultrastructure oftachyzoites is unique. The rhoptries of N. caninum are electron-dense while the rhoptries of T. gondii are electron-lucent. 6 In this horse, the rhoptries were electron-dense, the tachyzoites were bound only by N. caninum specific monoclonal antibody, and antibodies to T. gondii were not detected in lymph node fluid.
The life cycle and source of infection of N. caninum are unknown, and tissue cysts and tachyzoites are the only stages of the parasite known. Tachyzoites are found during the acute stage of infection and can be found in virtually any cell of the body. Tissue cysts are found during the chronic stage and have only been seen in the central nervous system.
It is suspected, based on the life cycle of T. gondii, that an unknown carnivorous definitive host excretes N. caninum oocysts in its feces. Herbivores presumably become infected by ingesting sporulated oocysts. Transplacental transmission is the only defined mode of infection, and this may occur in subsequent pregnancies in the same dam. 6 Although neosporosis is a major cause of abortion in dairy cattle, N. caninum has not been found in histologic tissue sections of the aborting cows and the cows themselves are not ill. The previously reported case of equine neosporosis was an aborted foal of an 8-year-old Appaloosa x Quarter Horse mare. As in reports in cattle, the mare was not ill and N. caninum was found only in the aborted foal. 8 Therefore, finding N. caninum tachyzoites and associated lesions in a 10-year-old horse is of interest.
The cause of chronic anemia in this mare was not determined. The hemorrhage in lymph nodes may have resulted from vascular thrombosis secondary to inflammation.
The enteritis in this mare was probably caused by N. caninum, which may have resulted in malabsorption and weight loss. To our knowledge, enteritis has not been described as a lesion caused by neosporosis in animals. The intestinal and mesenteric lymph node lesions associated with N. caninum in this horse suggest a recent orally acquired infection. The dexamethasone therapy may have further compromised the immune system of this horse, allowing the multiplication of recently acquired N. caninum infection in the intestinal tract and mesenteric lymph nodes. Administration of large doses of corticosteroids may reactivate N. caninum tissue cysts in a latently infected animal. 7 However, it is unlikely that the dexamethasone therapy received by this mare induced a relapse, as the parasite was not found in the CNS and N. caninum cysts are not known to occur in visceral tissues. Avian enteric trichomoniasis has usually been attributed to Trichomonas gallinae which causes disease in the domestic pigeon and other birds such as eagles, falcons, and hawks that feed on pigeons. 5 Caseous masses in the roof of the mouth may extend to involve the brain. 5 Tetratrichomonas gallinarum colonizes the cecum and adjacent small intestine of birds. 6 It is most commonly reported in chickens and turkeys, but it does infect guinea fowl, quail, chucker partridge, and the Canada goose. 3 Although reported to be a cause of enterohepatitis in turkeys and chickens, its true pathogenicity has been questioned. 3, 4 Morphologically, Trichomonas gallinae and Tetratrichomonas gallinarum are similar. Both organisms usually have 4 anterior flagella; the marginal flagellum of the undulating membrane extends posteriorly as the free recurrent flagellum in T. gallinarum but terminates with the undulating membrane in T. gallinae. 5 Both organisms have an axostyle, but it may not stain well in some populations of T. gallinarum. 3, 5 
